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SUMMARY

NOTOX Project 354048

The determination of the hydrolysis rate of as a function of pH was based on
the EEC-Directive 92/69 EEC, Part C, Methods for the determination of Ecotoxicity, C.7: "Abiotic
degradation: Hydrolysis as a function of pH", EEC Publication no. L383, December 1992.

According to information supplied by the sponsor, is a formulation containing
several components (see the certificate of analysis). Measurements were performed on the
following components: MIPK, MIPKP-T4 and MIPKP-T3 (peak 1 and peak 2). Due to the fact
that DMP, which was used for preparation of this formulation, is a very well known compound,
which cannot be determined in the same chromatographic run as the other compounds due to a
large difference in sensitivity (see also Notox Project 338805 "Development and validation of an
analytical method for ), analyses were not based on this compound. Due to an
interfering peak in blank buffer solutions at the retention time of Hydrogen peroxide it was not
possible to determine the hydrolysis of this component. Hydrogen peroxide is a very well known
compound and therefore this was not considered to have an effect on this study.

MIPK is a degradation product of the other compounds present in the formulation. Therefore it
was not possible to determine the hydrolysis of this component.

MIPKP-T4 is hydrolytically stable (half-life time at 25°C> 1 year) in aqueous solutions buffered
at pH 9.

The half-life time for MIPKP-T4 at 25°C is 411 and 7943 hours in aqueous solutions buffered at
pH 4 and pH 7 respectively.

The half-life time for MIPKP-T3 peak 1 at 25°C is 145, 1438 and 147 hours in aqueous solutions
buffered at pH 4, pH 7 and pH 9 respectively.

The half-life time for MIPKP-T3 peak 2 at 25°C is 98.8, 1221 and 61.1 hours in aqueous
solutions buffered at pH 4, pH 7 and pH 9 respectively.
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PURPOSE AND PRINCIPLE

The purpose of the study was to examine hydrolysis of the test substance at pH values normally
found in the environment (pH 4-9).

The test substance was dissolved in aqueous solutions buffered at specific pH values (pH 4,
pH 7 and pH 9) and incubated at constant temperature(s). The concentration of the test
substance was determined as a function of time.
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GUIDELINES

NOTOX Project 354048

The study procedure described in this report was based on the following guideline:

European Economic Community (EEC), EEC-Directive 92/69 EEC, Part C, Methods for the
determination of Ecotoxicity, C.7: "Abiotic degradation: Hydrolysis as a function of pH", EEC
Publication no. L383, December 1992.

ARCHIVING

NOTOX B.V. will archive the following data for at least 10 years:
protocol, report, test substance reference sample and raw data. Thereafter, no data will be
withdrawn without the sponsor's written consent.

TEST SYSTEM AND RATIONALE

A sterile 0.05 M acetate buffer pH 4: sodium acetate/acetic acid/Milli-Q water.

A sterile 0.05 M phosphate buffer pH 7: potassium dihydrogen phosphate/ sodium
hydroxide/Milli-Q water.

A sterile 0.05 M borate buffer pH 9: boric acid/potassium chloride/sodium hydroxide/Milli-Q
water.

Each test system is recognized by the international guideline (EEC).

VALIDATION OF THE TEST PROCEDURE

The test method as outlined in this report is validated periodically, using acetylsalicylic acid.
The results were in accordance with the NOTOX criteria for the validation.

REAGENTS

Sodium acetate

Acetic acid

Potassium dihydrogen phosphate

Sodium hydroxide, 1 M

Boric acid

Potassium chloride

Acetonitrile

Milli-Q water

P.a., Merck, Darmstadt, Germany

100%, p.a., Merck

P.a., Merck

Merck

P.a., Merck

P.a., Merck

HPLC-grade, Labscan, Dublin, Ireland

Tap water purified by reversed osmosis and
subsequently passed over activated carbon and ion
exchange cartridges; Millipore, Bedford, MA, USA
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PERFORMANCEOFTHETEST

Preparation of the test solutions

NOTOX Project 354048

Prior to the start of each test, the test solutions were freshly prepared. For the preparation of the
test solutions, 50 ml of each buffer solution (pH 4, pH 7 or pH 9) was filter-sterilised through a
0.2,um membrane filter (FP 30/0.2 CA-S, Schleicher & Schuell, Dassel, Germany) and
transferred into sterile glass vessels. To exclude oxygen, nitrogen gas was bubbled through
each solution for 5 minutes. Then, 500,u1 of a 23.6 gil solution of in acetonitrile
was added to each of the sterile buffer solutions. Thereafter, each vessel was tightly sealed with
a septum-crimpcap.

Preliminary test according to EEC Guideline C.7.

The test solutions at pH 4, pH 7 and pH 9 were placed in a thermostatically controlled waterbath
at 50.0 ± 0.5°C in the dark. The concentration of the test substance was determined
immediately after preparation (t=O), after 2.4 hours and after 5 days of incubation. At each
sampling point, a 2.5 ml sample was taken for pretreatment and analysis.

SUbsequent tests (Tests 1 and 3 according to EEC Guideline C.7.)

During the preliminary test, significant hydrolysis (Le. a decrease in test substance
concentration at 50°C < 50% after 2.4 hours but> 10% after 5 days) was observed at pH 4,
pH 7 and pH 9 for MIPKP-T3. Therefore, subsequent tests were carried out at pH 4 (at 50.0 ±
0.5°C and at 39.0 ± 0.5°C), at pH 7 (at 60.0 ± 0.5°C and at 70.0 ± 0.5°C) and at pH 9 (at 50.0 ±
0.5°C and at 39.0 ± 0.5°C).

During the preliminary test, significant hydrolysis (Le. a decrease in test substance
concentration at 50°C < 50% after 2.4 hours but> 10% after 5 days) was observed at pH 4 and
pH 7 for MIPKP-T4. Therefore, subsequent tests were carried out at pH 4 (at 50.0 ± 0.5°C and
at 70.0 ± OSC) and at pH 7 (at 80.0 ± OSC and at 90.0 ± OSC).

After preparation, each test solution was placed in a thermostatically controlled waterbath at the
specified temperature and in the dark. The concentration of the test substance in each solution
was determined immediately after preparation (t=O) and several sampling points after t=O. At
each sampling point, a 1 - 2.5 ml sample was taken for pretreatment and analysis.

:r.~§!ing.9.f..p..!?~~9.9.:fir~t.9D;j.~.~.~jn~!i9.!?J.(J~§!.J..~9.GQrQjng.t9..~~Q.G.lJj9.~lin~.g.·.7).
For each test solution, the logarithms of the relative concentrations between 80% and 30% (Le.
between 20% and 70% hydrolysis) were plotted against time.

.o.~t~.m1.in.gJj9.n.9.t.tI:1.~..I:1~jf~!it~..tjm~.~!.~~~g..n~~.t.~.~~£9.r9.ing.JQ.~.I;.Q.g~i9.~Jjn!=!.Q:l}
Because the lines from Test 1 were straight lines, Test 3 was carried out. Therefore, the
logarithms of all relative concentrations were plotted against time (for each test solution). The
half-life times for MIPKP-T3 at 50°C and 39°C (for pH 4), 60°C and 70°C (for pH 7) or at 50°C
and 39°C (for pH 9) were calculated from the resultant lines. The half-life times for MIPKP-T4 at
50°C and 70°C (for pH 4) or at 80°C and 90°C (for pH 7) were also calculated from the resultant
lines. Using these values, the half-life time at 25°C was calculated.
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pH measurements

NOTOX Project 354048

For each test solution, the pH value at room temperature was determined at the beginning and
at the end of each test.

METHOD OF CHEMICAL ANALYSIS

The concentration of was determined using a High Performance Liquid
Chromatographic method. The conditions used are described below.

According to information supplied by the sponsor, is a formulation containing
several components (see the certificate of analysis). Measurements were performed on the
following components: MIPK, MIPKP-T4 and MIPKP-T3 (peak 1 and peak 2). Due to the fact
that DMP, which was used for preparation of this formulation, is a very well known compound,
which cannot be determined in the same chromatographic run as the other compounds due to a
large difference in sensitivity (see also Notox Project 338805 "Development and validation of an
analytical method for Trigonox R-938"), analyses were not based on this compound. Due to an
interfering peak in blank buffer solutions at the retention time of Hydrogen peroxide it was not
possible to determine the hydrolysis of this component. Hydrogen peroxide is a very well known
compound and therefore this was not considered to have an effect on this study.

A typical HPLC chromatogram of is shown in Figure 1.

MIPK is a degradation product of the other compounds present in the formulation. Therefore it
was not possible to determine the hydrolysis of this component.

Sample pretreatment

The samples taken at t>O were cooled to room temperature by running tap-water immediately
after sampling. Thereafter, each sample was diluted with acetonitrile in a 1:1 ratio to obtain
concentrations within the calibration range and analysed.

Blank solutions

During the preliminary test:

On the first day of each test, blank buffer solutions were diluted with acetonitrile with the same
factor as the corresponding test solutions.

During the main study:

On the first day of each test, blank buffer solutions containing between 0.55 and 0.70% (v/v)
acetonitrile were diluted with acetonitrile with the same factor as the corresponding test
solutions.
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Analytical method

Column

Mobile phase A
Mobile phase B
Gradient program

Flow
Detection wavelength

Injection volume

Standard and calibration solutions

NOTOX Project 354048

Zorbax RX-C18, 250 x 4.6 mm; dp=5 pm (Chrompack,
Middelburg, the Netherlands)
Acetonitrile
Milli-Q water
Time (min.) %A %B
o 46 54
5 46 54
10 100 0
13 100 0
14 46 54
19 46 54

2 ml/min
260 nm (for MIPK) and 220 nm (for all other
components)
100 pi

Standard solutions of were prepared in acetonitrile.

On each day of analysis, calibration solutions in 50/50 (v/v) acetonitrile/0.05 M acetate buffer
pH 4, 50/50 (v/v) acetonitrile/0.05 M phosphate buffer pH 7 and 50/50 (vlv) acetonitrile/0.05 M
borate buffer pH 9 were made up from two standard solutions.

DATA HANDLING

General

Mean:

Maximum deviation:

where
Xi = measured value
n = number of measurements

[(highest value - lowest value)/mean] * 100%
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Calibration

Response:

Calibration curve:

Samples

NOTOX Project 354048

R = Peak area test substance [units]

The response of the calibration solution was correlated
with the test substance concentration, using linear
regression analysis (least squares method; when
necessary a weighting factor (1/concentration) was
used).

R = response calibration solution [units]
C = concentration of test substance in calibration

solution [mg/l]
a = slope [units*l/mg]
b = intercept [units]

Calibration curves were constructed using at least six
concentrations. For each concentration, two responses
were used. The coefficient of correlation was always
>0.997.

Concentration of in the samples:

C =
(R-b) * d

a
[mg/l]

R = response sample [units]
d = dilution factor
a = slope of the calibration curve [units*l/mg]
b = intercept of the calibration curve [units]

Hydrolysis tests

The decrease in concentration (preliminary test) or the degree of hydrolysis (subsequent tests)
was calculated using the formula:

where
Co = concentration at time 0
Ct= concentration at time t

Relative concentration:

Half-life time:

Cr = [C/Co]*100%

tv., = the time required to reduce the concentration of
the test substance by 50%.

For the testing of pseudo-first order kinetics (Test 1 according to EEC guideline C.7) and for the
determination of the half-life time (tv.,) (Test 3 according to EEC guideline C.7), 1010g Cr (y-value)
was plotted against time (x-value).
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NOTOX Project 354048

J.~~.~~§1i.0.9.gf.P.§~U9.9.:ti.r:1?tgr.Q~r..~jn~1i.G§
The logarithms of the relative concentrations between 80% and 30% (i.e. between 20% and
70% hydrolysis) were plotted against the sampling points.

The logarithms of all relative concentrations were plotted against the sampling points. A linear
regression program (least squares method) was used to calculate the regression line. The rate
constant, kobs, was calculated using the following formula:

kobs = -slope * 2.303 , where the slope is from the regression line

The half-life time (tv.) of the reaction was calculated by: tv. = 0.693/kobs

At each pH value at which the rate constants at two different temperatures are known, the rate
constant (and the half-life time) at 25°C was estimated by applying the Arrhenius equation:

In kobs = c1 - c2 * 1fT

where T = temperature (in K) and c1, c2 = constant values

RESULTS

All relative concentrations and logarithms therefrom were calculated using not-rounded
concentrations. Therefore, some differences might be observed when re-calculating the relative
concentrations and logarithms therefrom using the concentrations as mentioned in the tables
below.

Preliminarv test

The results of the preliminary test are summarised in Tables 1 to 3. No test substance was
measured in the blank buffer solutions.

Table 1 Results of the preliminary test at 50.0 ± 0.5°C for MIPKP-T4.

pH code Sampling time Concentration of the test Relative Measured pH
substance based on concentration value
MIPKP-T4 [mg/lj1 [%j

4 ohours 242 100 4.0
2.4 hours 222 91.6 4.0

5 days 39.1 2 16.2 4.1

7 ohours 226 100 7.1
2.4 hours 234 104 7.1

5 days 153 67.7 7.1

9 ohours 245 100 9.1
2.4 hours 275 112 9.0

5 days 273 111 9.0

Mean of duplicate analysis. The maximum deviation between the responses was < 10%.

Calculated by extrapolation of the calibration curve.
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Table 2 Results of the preliminary test at 50.0 ± 0.5°C for MIPK.

NOTOX Project 354048

pH code Sampling time Concentration of the test Relative Measured pH
substance based on MIPK concentration value

[mgtl] 1,2 [%]

4 ohours 258 100 4.0
2.4 hours 646 3 251 4.0

5 days 3685 3 1429 4.1

7 ohours 242 100 7.1
2.4 hours 266 110 7.1

5 days 1289 3 532 7.1

9 ohours 285 100 9.1
2.4 hours 454 3 160 9.0

5 days 911 3 320 9.0

Mean of duplicate analysis. The maximum deviation between the responses was < 10%.

The calibration lines for MIPK were very pore therefore the results are not reliable.

Calculated by extrapolation of the calibration curve.

Table 3 Results of the preliminary test at 50.0 ± OSC for MIPKP-T3.

pH code Sampling time Peak Concentration of the test Relative Measured pH
substance based on concentration value
MIPKP-T3 [mgtl] 1 [%]

4 ohours 1 239 100 4.0
2 234 100

2.4 hours 1 202 84.7 4.0
2 184 78.6

5 days 1 n.d. 0 4.1
2 n.d. 0

7 ohours 1 227 100 7.1
2 221 100

2.4 hours 1 228 100 7.1
2 220 99.6

5 days 1 28.8 2 12.7 7.1
2 16.8 2 7.6

9 ohours 1 226 100 9.1
2 252 100

2.4 hours 1 157 69.4 9.0
2 148 58.9

5 days 1 n.d. 0 9.0
2 n.d. 0

Mean of duplicate analysis. The maximum deviation between the responses was < 10%.

Calculated by extrapolation of the calibration curve.

n.d. No test substance was detected in the test solution
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MIPK is a degradation product of the other compounds present in the formulation. Therefore it
was not possible to determine the hydrolysis of this component.

At pH 9 for MIPKP-T4, a decrease in concentration < 10% was observed after 5 days (half-life
time at 25°C> 1 year). Therefore, no further testing was necessary at pH 9 for MIPKP-T4.

At pH 4 (for MIPKP-T3 and MIPKP-T4), pH 7 (for MIPKP-T3 and MIPKP-T4) and pH 9 (for
MIPKP-T3), a decrease in concentration < 50% after 2.4 hours but> 10% after 5 days was
observed. In order to determine if hydrolysis of TRIGONOX R-938 is a pseudo-first order
reaction and to determine the half-life time at 25°C, subsequent tests were performed at these
pH values and for these compounds.

Subsequent tests

The analytical results of the subsequent hydrolysis tests are summarised in Tables 4 to 6. No
test substance was measured in the blank buffer solutions.
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Table 4 Results of hydrolysis tests at pH 4 and pH 7 for MIPKP-T4.

NOTOX Project 354048

Code pH and Measured Time Concentration for the Relative Logarithm
temperature pH value [hours] test substance based concentration relative

on MIPKP-T4rmaI/l 1 r%l Concentration 2

pH 4 - 50°C 4.0 0 236 100 2.00
2 206 87.5 1.94
3 199 84.5 1.93
4 188 79.9 1.90 3

5 175 74.4 1.87 3

6 172 72.8 1.86 3

4.0 7 164 69.5 1.84 3

pH 4 -70°C 4.0 0 199 100 2.00
2 84.6 42.6 1.63
4 29.5 4

14.8 1.17
5 16.0 4

8.07 0.91
6 7.41 4

3.73 0.57
4.0 7 4.21 4 2.12 0.33

pH 7 - 80°C 7.0 0 214 100 2.00
0.5 213 99.6 2.00
1.0 208 97.0 1.99
1.5 191 89.3 1.95
2.0 182 85.0 1.93
2.5 172 80.5 1.91

7.1 3.0 167 77.8 1.89 3

7.1 4.0 149 69.6 1.84 3

7.0 5.0 135 63.2 1.80 3

pH 7 - 90°C 7.0 0 224 100 2.00
0.5 200 98.1 1.95
1.0 175 78.0 1.89
1.5 151 67.6 1.83
2.0 132 58.9 1.77
2.5 114 50.9 1.71

7.1 3.0 98.8 44.2 1.65
7.0 4.0 73.9 33.0 1.52
7.0 5.0 56.8 25.4 1.40

Mean of duplicate analysis. The maximum deviation between the responses was < 10%

Values used for the determination of the half-life times.

Value between 20% and 70% hydrolysis. Used for the testing of (pseudo-) first order kinetics.

Calculated by extrapolation of the calibration curve.
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Table 5 Results of hydrolysis tests at pH 4, pH 7 and pH 9 for MIPKP-T3 peak 1.

Code pH and Measured Time Concentration test of the Relative Logarithm
temperature pH value [hours] substance based on concentration relative

MIPKP-T3 peak 1 [mo/ll 1 [%1 Concentration 2

pH 4 - 50°C 4.0 0 216 100 2.00
2 175 81.3 1.91
3 164 75.8 1.88 3

4 146 67.9 1.83 3

5 137 63.7 1.80 3

6 126 58.4 1.77 3

4.0 7 117 54.1 1.73 3

pH 4- 39°C 3.9 0 221 100 2.00
17 141 63.8 1.80
18 139 62.9 1.80

4.0 19 136 61.7 1.79
4.0 23 122 55.4 1.74

pH 7 -60°C 7.1 0 206 100 2.00
2.0 169 81.9 1.91
3.0 160 77.6 1.89 3

4.0 146 70.9 1.85 3

5.0 140 67.9 1.83 3

5.5 135 65.4 1.82 3

6.0 131 63.4 1.80 3

7.1 7.0 124 60.2 1.78 3

pH 7 -70°C 7.1 0 201 100 2.00
2.0 116 57.9 1.76
4.0 71.3 35.5 1.55
5.0 56.2 27.9 1.45
6.0 45.6 22.7 1.36

7.2 7.0 35.7 4 17.8 1.25

pH 9 - 50°C 9.0 0 224 100 2.0
1.0 199 88.6 1.95
2.0 170 75.7 1.88 3

3.0 141 62.9 1.80 3

4.0 117 52.2 1.72 3

5.0 92.6 41.3 1.62 3

9.0 6.0 73.5 32.8 1.52 3

9.0 7.0 63.0 28.1 1.45

Mean of duplicate analysis. The maximum deviation between the responses was < 10%

Values used for the determination of the half-life times.

Value between 20% and 70% hydrolysis. Used for the testing of (pseudo-) first order kinetics.

Calculated by extrapolation of the calibration curve.
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Table 5 Continued
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Code pH and Measured Time Concentration of the test Relative Logarithm
temperature pH value [hours] substance based on concentration relative

MIPKP-T3 peak 1 [mg/I] 1 [%] Concentration 2

pH 9 - 39°C 9.1 0.0 211 100 2.00
17.0 111 52.8 1.72
18.0 103 49.0 1.69
20.0 93.5 44.4 1.65

9.1 22.0 87.8 41.6 1.62
9.1 24.0 80.8 38.3 1.58

Mean of duplicate analysis. The maximum deviation between the responses was < 10%

Values used for the determination of the half-life times.

Table 6 Results of hydrolysis tests at pH 4, pH 7 and pH 9 for MIPKP-T3 peak 2.

Code pH and Measured Time Concentration of the test Relative Logarithm
temperature pH value [hours] substance based on concentration relative

MIPKP-T3 peak 2 [mg/I] 1 [%] Concentration 2

pH 4- 50°C 4.0 0 215 100 2.00
2 154 71.8 1.86 3

3 141 65.9 1.82 3

4 120 56.1 1.75 3

5 109 50.9 1.71 3

6 98.5 45.9 1.66 3

4.0 7 89.1 41.5 1.62 3

pH 4 -39°C 3.9 0 217 100 2.00
17 114 52.6 1.72
18 109 50.0 1.70

4.0 19 110 50.7 1.71
4.0 23 92.6 42.7 1.63

pH 7 -60°C 7.1 0 198 100 2.00
2.0 155 78.1 1.89 3

3.0 146 73.6 1.87 3

4.0 135 68.1 1.83 3

5.0 127 64.2 1.81 3

5.5 119 60.2 1.78 3

6.0 116 58.6 1.77 3

7.1 7.0 109 54.9 1.74 3

Mean of duplicate analysis. The maximum deviation between the responses was < 10%

Values used for the determination of the half-life times.

Value between 20% and 70% hydrolysis. Used for the testing of (pseudo-) first order kinetics.
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Table 6 Continued
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Code pH and Measured Time Concentration of the test Relative Logarithm
temperature pH value [hours] substance based on concentration relative

MIPKP-T3 peak 2 [mg/I] 1 [%] Concentration 2

pH 7 -70°C 7.1 0 199 100 2.00
2.0 103 51.8 1.71
4.0 58.1 29.2 1.47
5.0 46.5 23.3 1.37
6.0 34.5 4

17.3 1.24
7.2 7.0 26.5 4

13.3 1.12

pH 9 -50°C 9.0 0 227 100 2.00
1.0 177 78.2 1.89 3

2.0 140 61.8 1.79 3

3.0 112 49.4 1.69 3

4.0 83.3 36.7 1.56 3

5.0 65.7 29.0 1.46
9.0 6.0 51.5 22.7 1.36
9.0 7.0 40.9 4

18.0 1.26

pH 9 - 39°C 9.0 0 228 100 2.00
3.0 193 84.8 1.93
4.0 174 76.4 1.88
5.0 165 72.5 1.86
6.0 154 67.5 1.83

9.0 7.0 142 62.4 1.80

Mean of duplicate analysis. The maximum deviation between the responses was < 10%

Values used for the determination of the half-life times.

Value between 20% and 70% hydrolysis. Used for the testing of (pseudo-) first order kinetics.

Calculated by extrapolation of the calibration curve.

For the test solutions at pH 4 (for MIPKP-T3 and MIPKP-T4), pH 7 (for MIPKP-T3 and
MIPKP-T4) and pH 9 (for MIPKP-T3), the plots of the logarithms of the relative concentrations
between 80% and 30% (Le. between 20% and 70% hydrolysis) against time were straight lines.
Therefore, the reactions at pH 4, pH 7 and pH 9 are considered to be (pseudo)-first order.
Hence, the half-life times at 25°C were estimated in a subsequent test.
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The logarithms of all relative concentrations were plotted against time and a linear regression
program (least-squares method) was used to calculate the regression line. The equations of the
regression lines are summarised in Tables 7 and 8. Figures 2 to 17 show all the regression
lines.

Table 7 Regression lines (logarithms of all relative concentrations against time) for MIPKP-T4.

pH Temperature roC] Regression line

4 50 Y = -0.0224X + 1.99
70 Y = -0.242X + 2.07

7 80 Y = -0.0424X + 2.02
90 Y = -0.121X + 2.01

Table 8 Regression lines (logarithms of all relative concentrations against time) for MIPKP-T3.

pH Peak Temperature roC] Regression line

4 1 50 Y = -0.0378X + 1.99
1 39 Y = -0.0112X + 2.00
2 50 Y = -0.0537X + 1.98
2 39 Y = -0.0161 X + 2.00

7 1 60 Y = -0.0308X + 1.99
1 70 Y = -0.1 06X + 1.99
2 60 Y = -0.0359X + 1.98
2 70 Y = -0.124X + 1.98

9 1 50 Y = -0.0821 X + 2.03
1 39 Y = -0.0174X + 2.00
2 50 Y = -0.107X + 2.00
2 39 Y = -0.0294X + 2.01

From each regression line, the rate constant and the corresponding half-life time were
calculated. Also, the rate constant (and the corresponding half-life time) at 25°C was calculated
using the Arrhenius equation. The results are summarised in Tables 9 and 10.
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Table 9 Rate constants and half-life times for MIPKP-T4.

NOTOX Project 354048

pH Temperature [0C] Rate constant kobs Half-life time t1/2

rhours -1 1 rhours1

4 50 0.0517 13.4
4 70 0.558 1.24
4 25 0.00169 411 #

7 80 0.0977 7.09
7 90 0.279 2.49
7 25 0.0000872 7943 #

Estimated using the Arrhenius equation.

Table 10 Rate constants and half-life times for MIPKP-T3.

pH Peak Temperature Rate constant Half-life time t1/2
[0C] kobs [hours]

rhours -1 1

4 1 50 0.0870 7.96
4 1 39 0.0257 27.0
4 1 25 0.00478 145 #

4 2 50 0.124 5.60
4 2 39 0.0370 18.7
4 2 25 0.00702 98.8 #

7 1 60 0.0710 9.76
7 1 70 0.0245 2.83
7 1 25 0.000482 1438 #

7 2 60 0.0828 8.37
7 2 70 0.285 2.43
7 2 25 0.000568 1221 #

9 1 50 0.189 3.67
9 1 39 0.0401 17.3
9 1 25 0.00471 147 #

9 2 50 0.247 2.81
9 2 39 0.0676 10.2
9 2 25 0.0113 61.1 #

Estimated uSing the Arrhenius equation.
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CONCLUSION

NOTOX Project 354048

MIPKP-T4 is hydrolytically stable (half-life time at 25°C> 1 year) in aqueous solutions buffered
at pH 9.

The half-life time for MIPKP-T4 at 25°C is 411 and 7943 hours in aqueous solutions buffered at
pH 4 and pH 7 respectively.

The half-life time for MIPKP-T3 peak 1 at 25°C is 145, 1438 and 147 hours in aqueous solutions
buffered at pH 4, pH 7 and pH 9 respectively.

The half-life time for MIPKP-T3 peak 2 at 25°C is 98.8, 1221 and 61.1 hours in aqueous
solutions buffered at pH 4, pH 7 and pH 9 respectively.
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Figure 1 HPLC chromatogram of 200 mg/I test substance solution in 50/50 (vlv)
Methanol/0.05 M acetate buffer pH 4 [result id 3564]

8.06.04.0

time (hour)

2.0

2.00

en
E£ 1.75
";::
co
g> 1.70 -j---------,------,-----,---------,

0.0

en
c

~ 1.95...
1:
~ 1.90
c
o
C,,)

Q) 1.85
>
~
Qi 1.80...

Figure 2 Plot of the logarithms of all relative concentrations against time for pH 4 at 50°C for
MIPKP-T4

- Page 21 -



NOTOX Project 354048

CIl
c 2.000
'§...
"E 1.60Q)
(J
c
0
(J 1.20
Q)
>

+=:
ctl 0.80Qi...
CIl
E

0.40£;
";::
ctl
Cl
.2 0.00

0.0 2.0 4.0 6.0 8.0

time (hour)

Figure 3 Plot of the logarithms of all relative concentrations against time for pH 4 at 70 0 e for
MIPKP-T4.

6.05.02.0 3.0 4.0

time (hour)

1.0

1.90

1.70 -t-----,---,--------,-------,------,--------,

0.0

CIl
C
o 2.00
~
"E
Q)
(J
c
o
(J

~
'§
~
CIl 1.80
E
£;
";::
ctl
Cl
.2

Figure 4 Plot of the logarithms of all relative concentrations against time for pH 7 at 80 0 e for
MIPKP-T4.

- Page 22-



NOTOX Project 354048

~ 2.10
oe
~ 1.90
Q
c:
o
Q

~ 1.70
~
~

E1.50
£
";::
ltl
Cl.2 1.30 +-----.-----,----,-------,--------,---

0.0 1.0 2.0 3.0

time (hour)

4.0 5.0 6.0

Figure 5 Plot of the logarithms of all relative concentrations against time for pH 7 at 90°C for
MIPKP-T4.

en
§ 2.10

e
1:
Q)
Q

§ 1.90
Q

~
~
~ 1.70
en
E
£
";::
ltl
~ 1.50

0.0 2.0 4.0

time (hour)

6.0 8.0

Figure 6 Plot of the logarithms of all relative concentrations against time for pH 4 at 50°C for
MIPKP-T3 based on peak 1.

- Page 23-



NOTOX Project 354048

en
§ 2.10

~-E 2.00
Q)
u
§ 1.90
u

~ 1.80
~
~ 1.70
en
E
-£ 1.60
'':::
til
~ 1.50 +------,--------,-------,----,-------,

0.0 5.0 10.0 15.0 20.0 25.0

time (hour)

Figure 7 Plot of the logarithms of all relative concentrations against time for pH 4 at 39°C for
MIPKP-T3 based on peak 1.

8.06.04.0

time (hour)

2.0

en
c
o 2.10e-c
Q)
u
§ 1.90
u

,~
«i
~ 1.70
en
E

.J::-.~ 1.50 +-----r----------,--------,---------,

.Q 0.0

Figure 8 Plot of the logarithms of all relative concentrations against time for pH 4 at 50°C for
MIPKP-T3 based on peak 2.

- Page 24-



NOTOX Project 354048

en 2.10c::
0
.~

2.00...-c::
Q)
u 1.90c::
0
u
Q) 1.80>

'+J
eel

Q)
1.70...

en
E
£: 1.60
'':::
eel
01
.Q 1.50

0.0 5.0 10.0 15.0 20.0 25.0

time (hour)
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CERTIFICATE OF ANALYSIS

ICS-331

NOTOX Project 354048

Certificate of Analysis

page 1 of2

Product name

Test results:

Method Analysis of Unit Result *

Jo/72.11, Peroxidic compounds (sum) %m/m 28.6 (± 1.5)
Jo/95.2 See lJaae 2 for a slJecification
J20010792 Dimethyl phthalate %m/m 67.0 (± 1.0)

%m/m 0.5 (± 0.2)

. .1 bracketed values are estimated 95% confidence intervals

File code

Analytical documentation

:

: 20010792
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Certificate of Analysis

page 2 of 2

specification of the peroxidic compounds

structure %m/m
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